The fragile X premutation is a tandem CGG trinucleotide repeat expansion in the fragile X mental retardation 1 (FMR1) gene between 55 and 200 repeats in length. A CGG knock-in (CGG KI) mouse has been developed that models the neuropathology and cognitive deficits reported in fragile X premutation carriers. Previous studies have demonstrated that CGG KI mice have spatiotemporal information processing deficits and impaired visuomotor function that worsen with increasing CGG repeat length. Since skilled forelimb reaching requires integration of information from the visual and motor systems, skilled reaching performance could identify potential visuomotor dysfunction in CGG KI mice. To characterize motor deficits associated with the fragile X premutation, 6 month old female CGG KI mice heterozygous for trinucleotide repeats ranging from 70-200 CGG in length were tested for their ability to learn a skilled forelimb reaching task. The results demonstrate that female CGG KI mice show deficits for learning a skilled forelimb reaching task compared to wildtype littermates, and that these deficits worsen with increasing CGG repeat lengths.
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Introduction
The fragile X mental retardation 1 (FMR1) gene is polymorphic for the length of a CGG trinucleotide repeat in the 5 0 untranslated region (UTR). In the general population there are fewer than 45 CGG repeats in the FMR1 gene, while in the full mutation underlying fragile X syndrome (FXS) there are greater than 200 CGG repeats and the FMR1 gene is transcriptionally silenced. In the fragile X premutation there are between 55 and 200 CGG repeats and increased transcription of FMR1 mRNA (Garcia-Arocena & Hagerman, 2010) .
To investigate the pathological and behavioral consequences of the fragile X premutation, a transgenic CGG knock-in (KI) mouse was developed in which the 5 0 UTR containing 8 CGG repeats in the endogenous murine Fmr1 gene was replaced, via homologous recombination, with a human Nhel-Xhol fragment containing 98 CGG repeats (Willemsen et al., 2003) . Behavioral analyses of these mice have demonstrated spatiotemporal processing deficits (Hunsaker, Goodrich-Hunsaker, Willemsen, & Berman, 2010; Hunsaker, Wenzel, Willemsen, & Berman, 2009 ) and an early motor phenotype evaluated by a skilled ladder walking task that was interpreted as impaired visuomotor processing (Hunsaker et al., 2011) .
To further characterize the nature of the motor performance deficits in CGG KI mice, female CGG KI mice heterozygous for the fragile X premutation were trained on a skilled reaching task based on work by Whishaw and colleagues (Farr & Whishaw, 2002) , among others (Buitrago, Ringer, Schulz, Dichgans, & Luft, 2004; HermerVazquez, Hermer-Vazquez, & Chapin, 2007; Kolb & Gibb, 2010; Tennant & Jones, 2009) . Female mice heterozygous for the fragile X premutation were chosen for this study over male mice because the frequency of fragile X premutation is higher in females than males (1:113 females vs 1:250 in males; cf., Hagerman, 2008). Additionally, there have also been emerging reports of neurocognitive abnormalities in human females carrying the fragile X premutation and heterozygous female CGG KI mice (Goodrich-Hunsaker et al., 2011a , 2011b , 2011c Hunsaker et al., 2010 Hunsaker et al., , 2011 Lachiewicz, Dawson, Spiridigliozzi, & McConkie-Rosell, 2006) . The importance of studying female premutation carriers and CGG KI mice is that the identification of subtle phenotypes in these less affected populations may inform research into the underlying mechanisms subserving the more profound phenotypes observed in males. A skilled forelimb reaching task was chosen as it has been shown that
